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Description 

This invention relates to a method of encap- 
sulation, in particular of encapsulating hydrophobic 
liquids, and to encapsulated products containing 
such liquids. It is concerned particularly, although 
not necessarily exclusively, with encapsulated pro- 
ducts that are to be used as additions, eg. for 
fragrance or flavour, to a base product. 

There are many known micro-encapsulation 
methods which employ silica particles as an encap- 
sulating material, the function of which is to allow a 
delayed but continuous release of the material en- 
capsulated. In one type, exemplified by US 
4440542 and US 4579779, the silica particles form 
an open-pored matrix which holds the material, 
especially liquids, in its interstices. In such a struc- 
ture the outer pores are exposed and the encap- 
sulated material may not be adequately shielded 
from premature release, whether by chemical reac- 
tion or by leaching. Furthermore, these porous 
structures rely on physical sorption of the encap- 
sulated material and have a relatively limited liquid- 
silica ratio, or loading. That disadvantage is more 
pronounced if the encapsulated material is prone to 
premature release since this would be countered 
by increasing the density of the porous structure. 

These porous structures can be produced in a 
modified form with a substantially impervious outer 
shell, as exemplified in US 4464317. Although this 
prevents leaching of the encapsulated material it 
reduces still further the loading that can be 
achieved. A further disadvantage of the processes 
described in US 4464317 is that they produce 
relatively large particles (eg. >500iim), of a size 
that is unsuitable for many processes. 

In another type of process described in 
EP294206A, porous spheroidal silica particles are 
formed which contain dispersed droplets of an en- 
capsulated liquid. It is said that a loading can be 
achieved of up to 50% by weight of the silica, 
which is not a remarkable figure, yet the dry prod- 
uct still has considerable porosity since, when en- 
capsulating a perfume, it is said that any wetting 
produces an appreciable increase of odour. Fur- 
thermore, the preparation of the product is complex 
and lengthy. 

In another process described in EP309054A an 
aqueous emulsion is formed in which droplets of 
lubricating oil are coated with silica particles which 
stabilise the emulsion. The oil is added to a par- 
tially hydrophobed silica dispersion prepared from 
colloidal silica and the mixture is homogenised in a 
high-shear mixer. In the r suiting mulsion the oil 
dropl ts are held as silica-coated droplets that are 
stable until ruptured by pressure, as when b tween 
bearing surfac s, to produc a lubricating film. 



Exp riments have shown, however, that if such 
mulsions are formed using hydrophobic materials, 
such as fragrances and flavours, that do not dis- 
solve unaided in water, these emulsions cannot be 

5 usefully employed as additives to consumer pro- 
ducts. This is because the emulsified material can 
make contact with and be dissolved by other com- 
ponents such as surfactants in cleaning or washing 
products or mineral oils in cosmetic products. The 

10 emulsified material will thus simply disperse when 
the silica-coated droplets are mixed into the prod- 
uct. 

According to one aspect of the present inven- 
tion, there is provided a process for encapsulating 

75 a hydrophobic material in which an aqueous dis- 
persion of silica of particle size not substantially 
greater than 100nm is produced, an emulsion is 
formed by high-shear mixing of said dispersion 
with the material to be encapsulated to give a 

20 weight ratio of encapsulated material to silica of at 
least 1.5:1, said emulsion being stabilized by the 
addition of a gelling agent. 

Observations indicate that the gelling step 
forms or stabilises a shell-like structure of silica 

25 particles around individual droplets of the hydro- 
phobic material in the emulsion. The resulting cap- 
sules have sufficient stability to be used as such in 
certain applications. It is found, furthermore, that it 
is possible to give such shell-like structures signifi- 

30 cant strength and a good degree of imperviousness 
in relation to the encapsulated material. 

The shell-like encapsulating structures formed 
are also found to be capable of holding relatively 
high loadings of hydrophobic material and the in- 

35 vention can give a loading of the encapsulated 
hydrophobic material to the outer silica layer great- 
er than 2:1, eg. up to 100:1. 

Typical products in which the micro-encapsu- 
lates can be incorporated include cosmetic pro- 

40 ducts, such as skin cream and sunscreen formula- 
tions, detergent products such as laundry wash 
products, household cleaners, shampoos, hair con- 
ditioners and bleaches, and oral hygiene products 
such as toothpastes. Depending upon the product 

45 and its use, the encapsulation may be employed to 
protect materials against loss by evaporation during 
storage or hot processing, or against chemical deg- 
radation (particularly in products containing other, 
hostile ingredients), to improve the targeting of 

50 materials in use (eg. perfume deposition onto fab- 
rics during washing and conditioning) particularly to 
assist triggered delivery through heat, shear or 
dissolution, or to extend activity (eg. of a fragrance 
or flavouring) through controlled delivery and evap- 

55 oration. 

Suitable and convenient silica materials include 
colloidal silica and fumed silica. Colloidal silica is 
supplied commercially as an alkalin solution (pH 
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>9) and a hydrophobing ag nt may b add d to 
help produce th aqueous dispersion. Suitabl 
hydrophobing agents include positively charged 
surfactants such as cetyltri methyl-ammonium bro- 
mide (CTAB). Fumed silica forms an acidic emul- 
sion (pH 3-5) which requires no hydrophobing 
agent. 

By using silica particles having some hydro- 
phobic character in the aqueous dispersion, or by 
giving them such a character by adding a 
hydrophobing agent, the particles tend to concen- 
trate at the interface between the water and the 
hydrophobic material as high-shear mixing occurs 
and so coat the (dispersed) hydrophobic material. It 
is found possible, in fact, to obtain silica-stabilised 
emulsions having relatively high ratios of emulsified 
material to silica, with the weight of emulsified 
hydrophobic material at least equal to the weight of 
silica. At this stage, however, the silica particles are 
bound together too weakly to hold a hydrophobic 
material stably when incorporated in a product. 

The porosity of the initial coating of silica par- 
ticles is related to some extent to the silica particle 
size which may be up to lOOnm. By using silica 
with a relatively small particle size, preferably in 
the range 5-50nm, or more advantageously 5- 
20 nm, a shell-like structure is obtained which can 
be strengthened and rendered substantially imper- 
vious after emulsification. Mixtures of silica par- 
ticles of different sizes can also be used to improve 
packing and so improve further the stability of the 
shell-like structure. 

The treatment after emulsification comprises a 
gelling step. It may be sufficient to perform that 
step using an appropriate gelling agent, but other- 
wise the gelling step can be followed with a further 
treatment. 

In the first case, the gelling step can be carried 
out in a coacervation process using a positively 
charged compound such as a positively charged 
polymer or a gum or a silicone which, as it at- 
taches itself to the silica shell, is able to form an 
outer layer on the capsule. 

Alternatively gelling can be obtained by ac- 
idifying the emulsion to a pH value of approxi- 
mately 8.0 to 5.0, preferably 6.5 to 5.5 by the 
addition of an acid or by changing the charge state 
of the silica shell by adding a surfactant or a salt 
such as CaCb- With this procedure, the product 
may be useful for limited applications, eg. as a 
slow-release air freshener or carpet freshener or 
deodorant. However, for most purposes further 
treatment may be needed to reduce the porosity of 
the silica sh II and/or to oth rwis modify the ff c- 
tive r tention of the encapsulated product, eg. to 
increase the strength of the capsules against rup- 
tur . 



There are a number of alternative treatments 
available for reducing th porosity of th capsul s 
in the gelled product. The choice may depend on 
the form (eg. liquid or solid) of final product re- 
5 quired. For example, by heating or adding a drying 
agent after gelling, a dried product can be obtained 
that is suitable for use in powder formulations, eg. 
to carry a fragrance in an air freshener or a laundry 
powder. 

10 In another form of treatment, the capsules can 

be given an outer coating by blending the gelled 
material with a suitable material such as a liquid 
crystal forming surfactant or a polymer. Suitable 
surfactants may be selected from any of the major 

15 classes (ie. non-ionic, cationic, anionic and zwit- 
terionic) and where appropriate their ability to form 
liquid crystal structures may be assisted by the 
inclusion of structuring aids such as steroids. Ex- 
amples of suitable surfactants include 

20 Polyethoxylated fatty alcohols (eg. POE(2) cetyl 
alcohol) 

Sorbitan esters (eg. sorbitan monostearate) 
Glycerol esters (eg, glycerol monostearate) 
Phospholipids (eg. phosphatidylcholine) 
25 Fatty alcohols (eg. cetyl alcohol) 

Quaternaries* (eg. dimethylditallowammonium chlo- 
ride) 

Suitable polymers may include starch, modified 
starch, other polysaccharides (eg. gums), derivatis- 

30 ed polysaccharides and synthetic polymers such 
as silicones, polyacrylics (eg. polyacrylamide) and 
polyvinyl pyrrolidones. 

When treated with a liquid crystal forming sur- 
factant, in particular, the capsules may be given a 

as greater resistance to rupture, especially against 
abrasion, which can improve their efficacy for pro- 
ducts such as toothpaste flavourings or sunscreen 
formulations. Addition of starch may be appropriate 
for a fragrance, eg. in a carpet freshener formula- 

40 tion when some of the fragrance will be held also 
by the starch as it precipitates out of solution while 
the product dries and will be released slowly after 
the carpet has dried. Preferably, with capsules 
such as these, having a further coating material, 

45 the encapsulated material forms at least 60% by 
weight of the encapsulate and may be present in 
up to 30 times the weight of the encapsulating 
material. 

Micro-encapsulates prepared according to the 
so invention can be incorporated in final products in 
any required proportion up to 99%, but for most 
purposes a minimum level of 0.1-0.2% is appro- 
priate, in particular if the product also has a further 
amount of the hydrophobic material freely dis- 
ss persed in it. 

The invention is illustrated by the following 
examples of som processes and products accord- 
ing to the invention. The first group of Examples 1- 



3 



5 



EP 0 478 326 B1 



6 



4 d scribe the formation of a preliminary emulsion 
with the silica particles. 

EXAMPLE 1 

0.01 g CTAB was dissolved in 75g de-ionised 
water. 25g colloidal silica (Ludox HS-40 from E I 
Du Pont de Nemours, mean particle size 12nm) 
was then mixed with the water to form a homo- 
geneous dispersion for encapsulating a perfume 
having the formulation: coumarin 0.5%, benzyl ace- 
tate extra 4.0%, benzyl salicylate 10.0%, 
dihydromyrcenol 10.0%, citronellol 10.0%, Lixetone 
(TM) 8.0%, methyldihydrojasmonate 5.0%, phenyl 
ethyl alcohol 10.0%, Traseolide (TM) 7.5%, Jas- 
mopyrane (TM) forte 10.0%, linalol 10.0%, hexyl 
cinnamic aldehyde 8.0%, isolongifolanone 3.0%, 
styrallyl acetate 1.0%, methylionone 3.0%. 75g of 
the perfume was added to the dispersion while 
mixing in a high shear mixer, eg. a Silverson mixer, 
for approximately 30 seconds. A milky-white emul- 
sion resulted with a pH of approximately 9 in which 
droplets of the perfume were encapsulated by the 
silica. The capsule size was found to be in the 
range 2-5um and the weight ratio of silica to en- 
capsulated material was 1 :7.5. 

EXAMPLE 2 

Example 1 was repeated using 78g de-ionised wa- 
ter, without CTAB, 2g fumed silica (Aerosil 300 
from Degussa AG, mean particle size 7nm) with 
20g flavouring as the hydrophobic material. The 
formulation of the flavouring was: anethole 7.06% 
carvone laevo 8.90%, menthol laevo 10.0%, pep- 
permint american 23.0%, spearmint american 
51.0%, vanillin 0.04%. With the high-shear mixing 
a milky-white emulsion was produced with a pH of 
approximately 3.5. The particle size was in the 
range 2-30um and the weight ratio of silica to 
encapsulated material was 1:10. 

EXAMPLE 3 

An aqueous dispersion was prepared using 15g 
Ludox HS-40 and 5g Ludox SM, particle size 7nm 
in 60g de-ionised water. The dispersion was mixed 
in a high shear mixer with 20g parsol MCX (ex 
Givaudan) a sunscreen active, to give a milky-white 
emulsion with a pH of approximately 10. The par- 
ticle size was in the ratio 5-1 Oum and the weight 
ratio of silica to encapsulated material was 1 :2.66. 

EXAMPLE 4 

Using the procedure of Example 1 a homogeneous 
dispersion was produced from 59.5g de-ionised 
water and 0.5g Aerosil 200, particle size 12nm. 



This was mix d with 30g of a perfume having the 
formulation: Galaxolide (TM) 7.5%, Lix ton (TM) 
12.0%, lilial 7.0%, benzyl salicylate 7.2%, hexyl 
cinnamic aldehyde 13.0%, methyldihydrojasmonate 
5 14.6%, phenyl ethyl alcohol 9.0%, dipropylene gly- 
col 18.0%, litsea cubeba 5.0%, coumarin 0.06%, 
linalol 3.6%, hexyl salicylate 3.04%. A milky-white 
emulsion resulted with a pH of approximately 3.5. 
The particle size was 2-1 Oum and the weight ratio 
70 of silica to encapsulated material was 1 :60. 

The emulsions obtained in these examples 
showed themselves to be unstable when added to 
a product base, the silica coatings being quite 
porous. As a consequence the encapsulated ma- 
rs terial eventually dispersed, eg. dissolving in an 
aqueous base. In the following group of Examples 
5-9 the emulsion was acidified in a gelling opera- 
tion giving a micro-porous silica shell structure. 
Porosity was reduced, giving products suitable for 
20 some end uses, as already mentioned, but gen- 
erally further processing was desirable for comple- 
tion of the encapsulation. 

EXAMPLE 5 

25 

The pH of the emulsion of Example 1 was adjusted 
to 6.5 using 0.5M HCI (aqueous) and was allowed 
to stand for 72 hours. A thick cream was formed 
which "broke" on shaking to give a fluid emulsion. 

30 

EXAMPLE 6 

The pH of the emulsion of Example 3 was adjusted 
to 6.0 using 0.5M HCI (aqueous) and the emulsion 
35 was allowed to stand for 48 hours. This produced a 
thick cream which "broke" on shaking to give a 
fluid emulsion. The pH was then increased to 7.5 to 
assist stability of the emulsion. 

40 EXAMPLE 7 

5g of 0.1 M CaCl2 (aqueous) was added to 100g of 
the emulsion of Example 1. Gelation took place 
over the course of several days. 

45 

EXAMPLE 8 

10g of 0.1 M CaCfe (aqueous) was added to I00g of 
the emulsion of Example 2. Rapid gelling followed 
so to give a thick creamy product. 

EXAMPLE 9 

The pH of Example 4 was adjusted to 6.5 with 
55 0.5M HCI (aqu ous) and then 10g of 5% w/w CaCb 
in aqueous solution was added to 50g of the emul- 
sion. Rapid gelation followed. 
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The following group of Exampl s 10-15 illus- 
trat final treatm nts for gelled intermediate pro- 
ducts such as are produced by the preceding 
group of Examples 5-9 to reduce their porosity or 
otherwise to adapt them better to a particle end 
use. 

EXAMPLE 10 

A mixture of 4g stearyl alcohol 1.5g sorbitan mon- 
ostearate - Span 60 (ICI Speciality Chemicals) and 
0.25g sodium lauryl sulphate were blended togeth- 
er by heating to form a homogeneous liquid. This 
mixture of the three surfactants was then added to 
50g of the gelated product of Example 7 which had 
been heated to the same temperature, while stirring 
gently. Stirring was continued while cooling. The 
product was a creamy stable emulsion suitable for 
incorporation into an aqueous detergent product. 

EXAMPLE 1 1 

5g starch in the form of Capsul (National Starch) 
was dissolved in 40g de-ionised water. The solution 
was dispersed in 50g of the gelled product of 
Example 5. The resulting product was suitable for a 
carpet freshening product. 

EXAMPLE 12 

50g of the gelled product of Example 5 was dehy- 
drated with 50g sodium tri polyphosphate to give a 
dry powder holding a fragrance that could be used 
in a laundry powder. 

EXAMPLE 13 

The gelled product of Example 5 was air-dried to 
give a dry powder containing 60% w/w perfume 
that could be used in a laundry powder. 

EXAMPLE 14 

50g of the gelled product of Example 9 was pre- 
pared but with the flavouring described in Example 
2 as the encapsulated material. This gelled product 
was further processed by the method of Example 
10 using 4.5g glycerol monostearate, 0.5g CTAB. 
The final product was suitable for flavouring tooth- 
paste. 

EXAMPLE 15 

The method of Example 14 was followed using 50g 
of the gelled product of Example 6, 4.5g arachidyl 
alcohol and 0.5g CTAB, to produce an encapsulat 
carrying a sunscreen agent. 



EXAMPLE 16 

Following the method of Example 10, 50g of the 
gelled product of Example 9 was mixed with 4.5g 

5 POE(2) cetyl alcohol Brij 52 (ICI Speciality Chemi- 
cals) and 0.5g sodium lauryl sulphate. The product 
was a stable emulsion suitable for perfuming a 
hard-surface cleaner. 

The initial emulsions such as those in Exam- 

w pies 1-4 can alternatively be gelled in a complex 
coacervation process to reduce the porosity of the 
silica, even to the extent of rendering the shell 
substantially impervious, and increase the strength 
of the encapsulation. This is illustrated in the fol- 

75 lowing Examples 17-21. 

EXAMPLE 17 

The pH of the emulsion of Example 2 was adjusted 
20 to 7.5 using 1M HCI(aqueous). After standing for 6 
hours, 1g of gum acacia in a 10% aqueous solution 
was then added to 100g of the emulsion. The 
product was suitable for inclusion in a dental care 
formulation. 

25 

EXAMPLE 18 

The pH of the emulsion of Example 3 was adjusted 
to 7.0 using 0.5M HCI(aqueous). 2g of quaternised 
30 starch derivative Cetquat L-200 (National Starch 
Inc) in a 5% aqueous solution was added to 60g of 
the emulsion. A thick creamy product resulted suit- 
able for incorporation in a sunscreen preparation. 

35 EXAMPLE 19 

The pH of an emulsion prepared according to the 
method of Example 1 but using 37.5g perfume was 
adjusted to 7.5 using 0.5M HCI(aqueous). 2g of 
40 cationic silicone Abilquat 3270 (Th. Goldschmidt 
AG) was added to 75g of the emulsion. The prod- 
uct was a stable emulsion suitable for inclusion in a 
hair conditioner. 

45 EXAMPLE 20 

To the product of Example 1 was added 5% w/w of 
Crystal 100 (Crosfield Chemicals Ltd), a sodium 
silicate formulation, while simultaneously adjusting 
50 the pH to and maintaining it at about 7. 2% w/w of 
CaCI 2 in a 0.5M aqueous solution was added to gel 
the sodium silicate around the emulsion droplets. 
An improved encapsulate resulted. 

55 EXAMPLE 21 

To the product of Example 2 was added 5% w/w of 
Crystal 100 (Crosfield Chemicals Ltd), a sodium 
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silicat formulation, while simultan ously adjusting 
th pH to and maintaining it at about 7. 2% w/w of 
Ceiquat (National Starch Inc) in a 5% aqueous 
solution was added to gel the sodium silicate ar- 
ound the emulsion droplets. The product was suit- 
able for flavouring an oral hygiene product 

Examples of the incorporation of the encap- 
sulated materials of the preceding examples in 
aqueous base products will now be given. 

EXAMPLE 22 

A toothpaste was produced by first formulating 
three phases as follows, where the proportions are 
given as percentages by weight of the finished 
product: 

(A) sorbitol (70%aq) 30.0%, sodium mon- 
ofluorophosphate 0.85%, water 38.95% 

(B) syloblanc 81 (silica) (W.R Grace & Co) 
20.0%, sodium carboxymethylcellulose 1.60%, 
titanium dioxide 0.50% 

(C) sorbitol (70%aq) 5.0%, NaOH (50%aq) 
0.40%, empicol LXV (Albright and Wilson) 
1.50%, saccharin 0.20%. 

Phases A and B were mixed thoroughly under 
high-shear for 30 minutes. Phase C was then 
stirred in under vacuum while maintaining the tem- 
perature at 40° C. Finally 1% flavour in the form of 
an encapsulated product containing a flavouring 
was mixed in under low shear for 15 minutes. 

To test the comparative efficacy of the encap- 
sulate stabilising measures employed in accor- 
dance with the invention three toothpaste samples 
were prepared each with the products of one of 
Examples 2, 8 and 14 added to the base, and a 
fourth sample was prepared with flavouring agent 
treated in accordance with Example 14 but without 
previously producing an emulsion of the agent with 
silica particles. A panel of trained evaluators as- 
sessed the products and reported a substantially 
greater flavour impact with the sample containing 
the silica-encapsulated product of Example 14 in- 
dicating that in comparison with all of the other 
samples the capsules had retained substantially 
more of the flavouring to release it upon use. 

EXAMPLE 23 

A skin cream was produced, first formulating two 
phases 

(A) Emulgin B1 (Henkel Chemicals Ltd) 3.0%, 
Eutanol G (Henkel Chemicals Ltd) 22.0%, iso- 
propyl myristate 5.0%, glycerol monostearate 
15.0% 

(B) Hygroplex HHG (H nk l Ch micals Ltd) 
3.0%, preservative q.s. purified wat r 51.8%. 

Each phase was heated separately to 70 • C. Phase 
B was then mixed into phase A with constant 



stirring which continu d until th r suiting cream 
was cool. To this was then add d 1 % of an encap- 
sulation product containing a perfume. 

The skin cream base was used for four test 

5 samples containing perfume encapsulated by the 
processes of Examples 1, 7, 10 and 20 respec- 
tively. Examination by microscope showed that the 
samples using the encapsulates of Examples 1 and 
7 were unstable, the capsules simply dispersing in 

io the first and the perfume leaching out in the sec- 
ond, whereas the products of Examples 10 and 20 
were stable in the product. 

It will be understood that these and other pro- 
ducts incorporating micro-encapsulates prepared in 

75 accordance with the invention may include free 
further hydrophobic compounds as fragrances, 
flavourings etc. 

Claims 

20 

1. A process for encapsulating a hydrophobic 
material in which an aqueous dispersion of 
silica of a particle size not substantially greater 
than 100nm is produced, an emulsion then 

25 being formed by high-shear mixing of said 

dispersion with the material to be encapsu- 
lated, the weight ratio of encapsulated material 
to silica being at least 1 .5:1 , and said emulsion 
being stabilized by the addition of a gelling 

30 agent effective to form or stabilise an encap- 

sulating structure of silica particles around 
droplets of the hydrophobic material. 

2. A process according to claim 1 wherein the 
35 hydrophobic material is a flavour, a fragrance 

or a sunscreen active. 

3. A process according to claim 1 or claim 2 
wherein the silica particles are in the form of 

40 colloidal silica or fumed silica having a size not 

substantially greater than 50nm, and is prefer- 
ably between 5 and 20nm. 

4. A process according to claim 1, claim 2 or 
45 claim 3 wherein the weight ratio of encap- 
sulated material to silica is greater than 2:1. 

5. A process according to any one of the preced- 
ing claims wherein the gelling step comprises 

50 acidifying the emulsion and/or adding a salt 

and/or a positively charged surfactant. 

6. A process according to any one of the preced- 
ing claims wh r in the gelled product is dried. 

55 

7. A proc ss according to any one of claims 1 to 
6 wherein a further material is coated onto the 
capsules to reduce their porosity. 



6 



11 



EP 0 478 326 B1 



12 



8. A proc ss according to claim 5 together with 
claim 7 wherein said furth r material is a liq- 
uid-crystal-forming surfactant or starch or other 
polymer. 

5 

9. A process according to any one of claims 1 to 
3 wherein the emulsion is gelled by the addi- 
tion of a positively charged material that forms 
an outer coating on the capsules. 

10 

10. A process according to claim 9 wherein said 
material is a positively charged polymer and/or 
a gum and/or a silicone. 

11. A process according to any one of claims 7 to 75 
10 wherein the encapsulated material forms at 
least 60% of the weight of the capsules. 

12. A micro-encapsulate comprising a gelled outer 
silica layer containing a hydrophobic material 20 
in which the loading of said material to the 
silica is at least 1 .5:1 . 

13. A micro-encapsulate according to claim 12 in 

the form of a dried particulate. 25 

14. A product comprising the micro-encapsulate of 
claim 12 as an additive in a liquid base. 

15. A product according to claim 13 or claim 14 30 
wherein the micro-encapsulate provides a fla- 
vour and/or fragrance and/or cosmetic ingre- 
dient. 

16. A cosmetic product comprising at least 0.02% 35 
by weight of a micro-encapsulate prepared ac- 
cording to any one of claims 1 to 10 wherein 

the hydrophobic material is a perfume and/or a 
cosmetic ingredient. 

40 

17. A product according to claim 16 formulated as 
a skin cream. 

18. A product according to claim 15, claim 16 or 
claim 17 wherein the cosmetic ingredient is a 45 
sunscreen active. 

19. A detergent product comprising at least 0.02% 
by weight of a micro-encapsulate prepared ac- 
cording to any one of claims 1 to 10 wherein 50 
the hydrophobic material is a perfume. 

20. A product according to claim 19 formulated as 
a laundry wash product or a household clean r 

or a bleach or a shampoo or hair conditioner. 55 

21. An oral hygiene product comprising at least 
0.01% by weight of a micro- ncapsulate pr - 



pared according to any on of claims 1 to 11 
wherein the hydrophobic material is a flavour 
and/or a food ingredient and/or a therapeutic 
agent. 

Patentanspruche 

1. Verfahren zur Verkapselung eines hydropho- 
ben Materials, bei dem eine waBrige Disper- 
sion von Siliziumdioxid mit einer TeilchengroBe 
von nicht wesentlich groBer als 100nm herge- 
stellt wird, anschlieBend durch stark scheren- 
des Vermischen der Dispersion mit dem zu 
verkapselnden Material eine Emulsion gebildet 
wird, wobei das Gewichtsverhaltnis des ver- 
kapselten Materials zum Siliziumdioxid minde- 
stens 1,5 : 1 betragt, und die Emulsion durch 
Zugabe eines Geliermittels stabilisiert wird, 
welches zur Bildung oder Stabilisierung einer 
verkapselnden Struktur aus Siliziumdioxid-Teil- 
chen um die Tropfchen des hydrophoben Ma- 
terials geeignet ist. 

2. Verfahren nach Anspruch 1, worin das hydro- 
phobe Material ein Aromastoff, ein Duftstoff 
oder ein Lichtschutzwirkstoff ist. 

3. Verfahren nach Anspruch 1 oder 2, worin die 
Siliziumdioxid-Teilchen in Form von kolloida- 
lem Siliziumdioxid oder Kieselpuder mit einer 
GroBe vorliegen, die nicht wesentlich groBer 
als 50nm ist und vorzugsweise zwischen 5 und 
20nm liegt. 

4. Verfahren nach Anspruch 1, 2 oder 3, worin 
das Gewichtsverhaltnis des verkapselten Mate- 
rials zum Siliziumdioxid groBer als 2:1 ist. 

5. Verfahren nach einem der vorstehenden An- 
spruche, worin der Gelierschritt das Ansauern 
der Emulsion und/oder den Zusatz eines Sal- 
zes und/oder eines positiv geladenen oberfla- 
chenaktiven Mittels umfaBt. 

6. Verfahren nach einem der vorstehenden An- 
sprUche, worin das gelierte Produkt getrocknet 
wird. 

7. Verfahren nach einem der AnsprUche 1 bis 6, 
worin ein weiteres Material auf die Kapseln 
aufgebracht wird, um deren Porositat zu redu- 
zieren. 

8. Verfahren nach Anspruch 5 und 7 zusammen- 
genomm n, worin das w itere Mat rial ein 
FlOssigkristall-bildendes oberflachenaktives 
Mittel, eine Starke oder ein weiteres Polymer 
ist. 
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9. Verfahren nach in m der AnsprUche 1 bis 3, 
worin die Emulsion durch die Zugabe eines 
positiv geladenen Materials geliert wird, wel- 
ches eine auBere Hulle auf den Kapseln bildet. 

10. Verfahren nach Anspruch 9, worin das Material 
ein positiv geladenes Polymer und/oder ein 
Gum und/oder ein Silicon ist. 

11. Verfahren nach einem der AnsprUche 7 bis 10, 
worin das verkapselte Material mindestens 
60% des Gewichts der Kapseln darstellt. 

12. Mikrokapseln mit einer auBeren Schicht aus 
geliertem Siliziumdioxid, enthaltend ein hydro- 
phobes Material, in denen die FUllung des 
besagten Materials zum Siliziumdioxid minde- 
stens 1 ,5:1 betrSgt. 

13. Mikrokapseln nach Anspruch 12 in Form ge- 
trockneter Feststoffteilchen. 

14. Produkt, welches die Mikrokapseln nach An- 
spruch 12 als ein Additiv in einer flUssigen 
Grundlage umfaBt. 

15. Produkt nach Anspruch 13 Oder 14, worin die 
Mikrokapseln als ein Aromastoff und/oder ein 
Duftstoff und/oder ein kosmetischer Inhaltsstoff 
dienen. 

16. Kosmetisches Mittel, welches mindestens 0,02 
Gew.-% nach AnsprUche 1 bis 10 hergestellte 
Mikrokapseln umfaBt, worin das hydrophobe 
Material ein Parfum und/oder ein kosmetischer 
Inhaltsstoff ist. 

17. Produkt nach Anspruch 16, formuliert als eine 
Hautcreme. 

18. Produkt nach Anspruch 15, 16 Oder 17, worin 
der kosmetische Inhaltsstoff ein Lichtschutz- 
wirkstoff ist. 

19. Reinigungsmittel. welches mindestens 0,02 
Gew.-% nach einem der AnsprUche 1 bis 10 
hergestellte Mikrokapseln umfaBt, worin das 
hydrophobe Material ein Parfum ist. 

20. Produkt nach Anspruch 19, formuliert als ein 
Waschmittel, ein Haushaltsreiniger, ein Bleich- 
mittel, ein Shampoo Oder ein Haarkonditionie- 
rungsmittel. 

21. Mundhygieneprodukt, welches mindestens 
0,01 Gew.-% nach einem der AnsprUche 1 bis 
1 1 hergestellte Mikrokapseln umfaBt, worin das 
hydrophobe Material ein Aromastoff und/oder 



ein Nahrungsmittelzusatzstoff und/od r ein 
Heilmittel ist. 

Revendications 

5 

1. Proc£de decapsulation d'une matiere hydro- 
phobe dans lequel une dispersion aqueuse de 
silice d'une granulomere ne d€passant pas 
sensiblement 100 nm est produite, une §mul- 

w sion 6tant ensuite formee par melange par 

cisaillement intime de ladite dispersion avec la 
matiere a encapsuler, le rapport pondeVal de la 
matiere encapsulee sur la silice £tant d'au 
moins 1,5/1, et ladite Emulsion £tant finalement 

75 stabilised par ('addition d'un agent gelifiant effi- 

cace pour former ou stabiliser une structure 
encapsulante de particules de silice enrobant 
des gouttelettes de la matiere hydrophobe. 

20 2. ProcSde selon la revendication 1 dans lequel 
la matiere hydrophobe est un ar6me, un par- 
fum ou un principe actif formant ecran solaire. 

3. Proc£de selon la revendication 1 ou la re vend i- 
25 cation 2 dans lequel les particules de silice se 

presentent sous la forme de silice coll o'fd ale ou 
de silice fum6e d'une taille qui n'est pas sensi- 
blement supeYieure a 50 nm, et de presence 
comprise entre 5 et 20 nm. 

30 

4. Proc£de selon la revendication 1 , la revendica- 
tion 2 ou la revendication 3 dans lequel le 
rapport ponderal de la matiere encapsulee sur 
la silice est superieur a 2/1 . 

35 

5. Proce'de' selon Tune des revendications prece"- 
dentes dans lequel I'etape de gelification com- 
prend I'acidification de l^mulsion et/ou I'addi- 
tion d'un sel et/ou d'un agent tensioactif char- 

40 ge" positivement. 

6. Proc£d£ selon Tune des revendications prece- 
dentes dans lequel le produit g€lifie est seche. 

45 7. Proc£de* selon Tune des revendications 1 a 6 
dans lequel les capsules sont enduites d'une 
matiere supplemental re pour require leur poro- 
site. 

50 8. Procgde* selon la revendication 5 et la revendi- 
cation 7 dans lequel ladite matiere supplSmen- 
taire est un agent tensioactif, un amidon ou 
tout autre polymere formant un liquide cristal- 
lin. 

55 

9. Proc6d§ selon I'une des revendications 1 a 3 
dans lequel l'£mulsion est g£lifiee par addition 
d'une matiere chargee positivement qui form 
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un revetement externe sur les capsules. 

10. Procede selon la revendication 9 dans lequel 
ladite matiere est un polymere et/ou une gom- 

me et/ou un silicone charges positivement. 5 

11. Precede* selon Tune des revendications 7 a 10 
dans lequel la matiere encapsuiee represents 
au moins 60% en poids des capsules. 

10 

12. Microcapsules comprenant une couche externe 
de si I ice g6lifi6e contenant une matiere hydro- 
phobe dans lesquelles la charge de ladite ma- 
tiere hydrophobe dans la silice est d'au moins 
1,5/1. 15 

13. Microcapsules selon la revendication 12 sous 
la forme d'une particule s6ch6e. 

14. Produit comprenant les microcapsules de la 20 
revendication 12 en tant qu'additif dans une 
base liquide. 

15. Produit selon la revendication 13 ou la revendi- 
cation 14 dans lequel les microcapsules 25 
contiennent un arome et/ou un parfum et/ou un 
ingredient cosmetique. 

16. Produit cosmetique comprenant au moins 
0,02% en poids des microcapsules prepares 30 
selon Tune des revendications 1 a 10 dans 
lequel la matiere hydrophobe est un parfum 
et/ou un ingredient cosmetique. 

17. Produit selon la revendication 16 formuie en 35 
tant que creme cutanee. 

1a Produit selon la revendication 15, la revendica- 
tion 16 ou la revendication 17 dans lequel 
I' ingredient cosmetique est un principe actif 40 
formant ecran solaire. 

19. Produit detergent comprenant au moins 0,02% 
en poids des microcapsules prepares selon 
Tune des revendications 1 a 10 dans lequel la 45 
matiere hydrophobe est un parfum. 

20. Produit selon la revendication 19 formuie en 
tant que produit de lessive ou nettoyant rr»ena- 

ger ou decolorant ou shampooing ou lotion 50 
capillaire. 

21. Produit d'hygiene orale comprenant au moins 
0,01% en poids des microcapsules prepares 
selon Tune des r v ndications 1 a 11 dans 55 
I qu I la matier hydrophob st un ar6m 
et/ou un ingredi nt alimentair t/ou un agent 
therapeutiqu . 
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